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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii 1nenpl0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrkeHus miockoctny, «IIpeodpazoBanus moao0usy.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATHA TeoMeTpuu. Touka, npsiMasi, OTPE30K, JIyd. YTos. Buuel
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MHUpE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOEApEHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOIBHBIN TPEYTrONbHUK C yIJIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[lepnenaAMKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yriaa W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHbie
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenust meauansl. LlenTtpanbHas cumMmerpus. Teopema Paneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHue mogo0us npu peneHu NPaKTUIECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble M LEHTpalbHBIE YTJIbI, YTOJ MEXKAY KacaTeJIbHOW M XOpIOM.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIC
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcnHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C HCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACATEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAlpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HAJA BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAaX, MEPECECUCHHE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBuwiibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBU>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TPOLIEAYp TPaKJAHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTH€ B PEIICHWH MPAKTHUYECKUX 3a]ady
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAILHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl 4YeloBeYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAIoIlel cpenbl, IIaHUPOBAHUS TOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHNUs,;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornyeckue AecTBUS:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUSX,
npejiaraTb KpUTEPUU /7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), IPOBOJUTH CAMOCTOSITEILHO HECIOXHbBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pELICHUs, BbIOMpAaTh HauOoJiee MOAXOAAIMN C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLUIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTAHABJIMBATh HCKOMOE U JIaHHOE, (HOpMHUpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTHYECKOTro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTy COOOM;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BbIOMpaTh GOpMY TpEACTaBICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEeLICHUs
3aJlayu, KOMMEHTUPOBATh MOJYUYEeHHbIN pPe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB AHAJIOra, OOHApYXKUBaTh pa3iMdve U CXOJCTBO IO3UIIHH, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHONW ¥ WHIUBUIyaIbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUUECKUX 3a]1aY;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, J0roBapuUBaThCH,
o0Cy>XIaTh MPOILECC U pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOACH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MHPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATH NMPUUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOyYaroIMICS TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacro3naBaTh W3y4deHHBIE TEOMETPHUYECKHE (HUTYpBI, ONPENeNsiTh WX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh TreoMeTpuueckue (Urypbl, BBITTOTHATH
YEpTEXKU M0 YCJIOBUIO 3adaud. M3mepsATh JUHEHHBIE W YIVIOBBIE BEJIUYMUHBI.
PemaTe 3a1a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU 3a]1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEIWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensaTh napauieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK IPYTrOM MPSMOM.

Pemiats 33124 Ha KileTyaTol Oymare.

[IpoBOANTH BBIYHCICHUS M HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHX 3aJayax C HCIOJIb30BAaHUEM CYMMbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX MApAJUICIbHBIX MPAMBIX CeKylled. Pemares mnpakThydeckue
3aJ]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MECTa TOYEK.

@opMynMpOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBONCTBA MPHU
pEIIECHUH 3a1a4.

Brnagere moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IIPH PELIEHUH T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuy, NIPUMEHATH
UX CBOMCTBA MpPU pEUICHHH reoMeTpuyeckux 3anad. [lomp3oBaTbesi Teopemoit
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTUYECKYyI0 MOJENIb B MPAKTHYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CcHUHyCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEXAy XOpJaMu (CEeKYIIMMH) U yIie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIBI JU1s1 HETAOIMYHBIX 3HAYEHUH.

[Tonp30BaTbes popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), NPUMEHITh WX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  mpeoOpa3oBaHMS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MTOAOOHS MMPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y HOJOOHBIX (uryp.
[TpumeHsTH cBOMCTBAa MMOAOOMS B NPAKTHUUECKUX 3ajadyax. YMETb INPUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamMH, MOHUMATh MX TI'€OMETPUUECKUNA U (PU3UUECKHI
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
pELICHUN T€OMETPUUYECKUX U MTPAKTUUECKUX 3aj1au.

Bnaners NMOHATHAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXHOCTH U paJMaHHON MEpHl yIila, yMETh BBIUMCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh morydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

JIeKTPOHH Buabl gesiteJibHOCTH. XapaKTEePUCTUKA BUIOB
ble AeATEeJbHOCTH.
HanmenoBanne KoimnuecTBo
(undposbie)
Ne i/ pa3/iesioB M TEM  4YacoB
oOpa3zoBare
NPOrpaMMsbI Bcero
JIbHbIE
pecypcbl
DopMynMpOBaTh OCHOBHBIE IIOHATHS U onpeieneHus1. PacniosHasarth
W3y4YCHHBIE TEOMETPHUYECCKHE PUTYPBI, ONPEIENATh UX B3aUMHOE
Ipocreiimue PacHoIOKeHNE, BHITIOHATD YEPTEK IO YCIOBHIO 3a1a4du. [IpoBoauTh
reOMeTpUYEcKHe MPOCTEUIINE ITIOCTPOCHUSA C IIOMOILBIO HUPKYIIA U TUHEUKU.
dHUrypE 1 HX bubnmnoreka W3MepsITh THHEHHBIC U YTIIOBbIC BETMYMHBI TCOMETPUICCKHX U
N 14 LIOK NpaKTHIECKUX 00BeKTOB. ONpeAeisaTh «Ha I1a3)» pa3Mepbl peabHbIX
CBOICTBA.
https://m.edso 00BEKTOB, MMPOBOAUTE TPYOYIO OIICHKY UX pa3MepoB. Pemarth 3amaun
N3mepenue
0.ru/7f415e2e = Ha BBIYMCICHHUE JUTMH OTPE3KOB M BEJIMYMH yrIIoB. Pemrats 3amaun Ha
TCOMCTPHHECCKHX B3aMHOE PacIojioKeHne reomerpudeckux ¢puryp. [IpoBoauth
BCIIMHHH KJIaCCU(HKALIUIO YIIIOB, BBIYUCIIATH JINHENHBIE U YTIIOBBIE
BEJINYUHBI, IPOBOJUTH HEOOXOAUMBIE JIOKA3aTEIbHBIE PACCYKICHHS.
3HaAKOMUTLCS C HCTOpHeﬁ Ppa3BUTUA T€COMETPU
Pacmio3naBath apel paBHBIX TPEYTOJIBHUKOB Ha 'OTOBBIX YEPTCIKaAX
(c yxa3zaHueM npu3HaKkoB) BeIBOIUTE cieacTBys (paBEHCTB
COOTBETCTBYIOIIMX JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
bubnuoteka DopMyIUpPOBATH ONPEICICHHS: OCTPOYTOIBHOT0, TYIIOYTOJIBHOTO,
22 OK NPSIMOYTOJIFHOTO, PAaBHOOEIPEHHOT0, PABHOCTOPOHHETO
TpeyronpHUKH 1 PAMOY P P P P

https://m.edso
0.ru/7f415e2e

TPEYTOJIBHUKOB; OMCCEKTPUCHI, BBICOTHI, MEUAHBI TPEYTOJIbHHIKA;
CEpPEAVHHOrO MEPIEHANKYJIIIPA OTPE3KA; IIEPUMETPa TPEYTrOJIbHUKA.
DopMyIHpPOBaTH CBONCTBA U MPU3HAKH PAaBHOOEAPEHHOTO
TpeyroiabHuKa. CTPOUTH YEPTEKH, PEIIaTh 33a9H1 C TOMOIIBIO
HaXO0XJIEHUS PaBHBIX TPEYToJbHUKOB. [I[pUMEHSTH MPU3HAKT



https://m.edsoo.ru/7f415e2e
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PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB B 33]a4aXx.
Hcnonbs3oBaTh udpoBBIE pECYPCHI IS UCCIICTOBAHUS CBOHCTB
M3ydaeMbIX GUTyp. 3HAKOMUTHCS C UCTOPHEH Pa3BUTHS TEOMETPH

DopMyIHpPOBATh MOHITHE TAPaJUIETbHBIX TPSIMBIX, HAXOIUTh
MpaKTHYECKue IpuMepbl. M3ydaTh CBOWCTBA YIIIOB, 00pa30BaHHBIX
MIpH MIEPECEUCHUH MTapalIeIbHBIX MPSIMBIX cekymei. [IpoBoauTs

[MapannenbHbie bubnuoreka JI0Ka3aTeIbCTBA MapauIeIbHOCTH ABYX IPSAMBIX C IIOMOIIBIO YIJIOB,
npsiMbIC, CyMMa 14 [HOK 00pa30BaHHBIX MPH MEPECEUCHUN ITUX NPSMBIX TPETHEH MPSIMOM.
YIJIOB https;//m,edso BrIuucasTe CyMMy YITIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
TpEeYroJbHUKA 0.ru/7f415e2e Haxoaute uncioBbie 1 6yKBeHHI>IC 3HA4YCHU: YIJIOB B
TeOMETPUYECKHX 3aa4aX C UCIOIb30BAHUEM TEOPEM O CYMME YTIIIOB
TPEYrOJIbHUKA H MHOTOYTOJIBHUKA. 3HAKOMUTBCS C UCTOPHEN
Pa3BUTUS T€OMETPUU
DopMyIHpPOBATh ONPEICIECHUS: OKPYKHOCTH, XOPJIbl, JUaMeTpa U
KacaTeJIbHOM K OKpYXHOCTU. M3y4aTh UX CBOICTBA, IpU3HAKH,
CTpOUTH uepTexu. MccnenoBark, B TOM YHCIE UCTIONB3Ys (P POBEIC
PeCypChI: OKPYKHOCTb, BIIUCAHHYIO B YTOJI; LICHTP OKPYXKHOCTH,
BIIMCaHHOM B YIroJ; paBEHCTBO OTPE3KOBKACATENbHBIX. Mcronb30BaTh
metox 'MT niist mokazarenbcTBa TEOPEM O MepeceueHnn OUCCEKTPHC
OKpy>KHOCTB 1 bubnuoreka P P P
« LIOK YIJIOB TPEYT'OJIbHUKA U CEPENAUHHBIX IIEPIIEHIUKYIIAPOB K CTOPOHAM
26 14 TpeyrojibHuKa ¢ oMorbio ' MT. OBiaeBars MOHSITHSIMH
I'eomerpuueckue https://m.edso N . .
BIIMCAHHOMN U ONIMCAHHON OKPYHOCTEH TPEYroJIbHUKA, HAXOIHUTh
HOCTPOEHHMS 0.ru/7f415e2e .
LEHTPBI 3TUX OKPY>KHOCTEH. PelaTe OCHOBHBIE 3a/1a4H Ha
[IOCTPOEHUE: yIia, PABHOTO JAHHOMY; CEPEIUHHOTO
MEPIEHINKYIAPA JAHHOTO OTPe3Ka; MPSMOM, IPOXOAAIIEH uepes
JaHHYIO TOYKY U MEPIEHANKYIIIPHON JaHHOW NPsSMON; OMCCEKTPHCHI
JIAHHOTO yIJia; TPEYTrOJIBHUKOB 10 Pa3JIU4YHbIM AJIEMEHTaM.
3HAKOMHUTBCS C HCTOPUEHN pa3BUTHS TEOMETPH
Bbubnuoreka Pemats 3agaun Ha MOBTOPEHNE, WIITIOCTPUPYIOLIUE CBA3H MEXKIY
[ToBTOpEHME,
I[IOK Pa3IMYHBIMU YaCTSIMU Kypca
00001eHune 4
N https://m.edso
3HAHUU

0.ru/7f415e2¢
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8 KVIACC

D1eKTPOHHbIE Buabl gesiteJibHOCTH. XapaKTepPUCTHKA BUI0B
HaumeHnoBanue Kosmn4yecrBo (uadpoBbIc) eSITeIbHOCTH.
Ne ni/m pa3aesioB U TeM 4acoB
o0pa3oBareb
NporpaMmabl
HbIE pecypchbl
N3o0pakaTb U HAXOAUTH HA YEPTEKAX YETHIPEXYTONBHUKH Pa3HbIX
BHUIOB U UX 3JICMCHTHI. (DOpMy.]]I/IpOBaTI) OIIPCACIICHUS:
napajuieJIorpaMMa, IpsSMOYTOJIbHHUKA, pOMOa, KBaipaTa, TPanelnH,
bubnmnoreka PaBHOOOKOI Tpamnenny, NpsMOyTroibHON Tparnenun. JJoka3plBaTh 1
.. 12 LHOK HCIIOJIb30BaTh MPY PEIICHNN 3a1a4 IPU3HAKU U CBOWCTBA!
YeThIpEXYroJbHUKN
https://m.edsoo.r napajuiesiorpaMMa, psMOYToJIbHUKA, pOMOa, KBaJipaTa, TPareiyH,
u/7f417e18 PaBHOOOKOM Tparneiuy, MpsIMOyroJibHOM Tpaneuu. [IpuMeHsTs
METO/]l YIBOCHHUS MEANAHbI TPEyTrolbHUKA. VICTIOTB30BaTh
HI/I(prBI)IC PECYPCHI AJId UCCIICA0BaAHUA CBOICTB HU3y4aCMbIX (i)I/II‘yp
3HAKOMUTBCA C UCTOPUEH Pa3BUTHUS TEOMETPUU
[IpoBoaKTE IOCTPOEHUS C TOMOIIBIO UPKYJIIS ¥ THHEUKH C
HCIIONIb30BaHUe TeopeMbl Daleca 1 TEOPEMBI O TPOTIOPIIHOHAIBHBIX
OTpE3Kax, CTPOUTH YETBEPTHIN ITPONOPLMOHAIBHBIN OTPE30K.
[IpoBoaKTE AOKA3aTEMHCTBO TOTO, YTO MEAMAHBI TPEYTOJIbHUKA
TeopeMa q)aneca " NEPECCKAOTCA B OTHOU TOYKE, U HAXOAUTH CBA3b C IEHTPOM MaccC,
HaXOJUTh OTHOIICHUE, B KOTOPOM MEJMAHbI JIENSTCS TOUKON UX
TEeopema o bubnuoreka ’ P
niepeceuerns. Haxoaute mojo0HbIe TPEYTrONIEHUKN Ha TOTOBBIX
MPONMOPUHMOHAIBHBIX ]_[OK
15 YepTekax ¢ yKazaHHeM COOTBETCTBYIOIINX MPH3HAKOB MOI00US.
OTpe3Kax, https://m.edsoo.r
Pemars 3amaun Ha TOAOOHBIE TPEYTOIHLHUKH C TIOMOIIBIO
TO/100HbIE u/7f417e18 y
CaMOCTOSITETTFHOT'O TOCTPOEHUS YEPTEXKEH U HAXOXKICHHS
TPCYTOJIbHUKH HOJ00HBIX TPEYTrOIbHUKOB. [IpOBOAUTH 10KA3aTENbCTBA C

HCHOJIb30BaHUEM NPU3HAKOB T0A00us. JloKa3bIBaTh TpH MpHU3HAKA
010061 TPEYTOIBHUKOB. [IpUMEHSTh MoTydeHHbIE 3HAHUS IPH
pELIEHNN TeOMETPUUECKUX U IPAKTHUECKUX 33]1a4. SHAKOMUTHCS €
HACTOPHUEN pa3BUTHS T€OMETPUU
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IImomane.

HaxoxnaeHnue

Iomaaei

TPEYTOJIbHUKOB U 14
MHOTOYTOJBHBIX

¢buryp. [Tnomaan

mo00HbBIX pUryp

Teopema I[Tudaropa
¥ Havaja 10
TPUTOHOMETPHH

VTamI B
OKPY>KHOCTH.
Bnucanusie u
OIMMCaHHbIE

13

YETHIPEXYTOJIbHUKH.
KacarenpHble K

bubnuoreka
LHOK
https://m.edsoo.r
u/7f417e18

bubmnoreka
HOK
https://m.edsoo.r
u/7f417e18

Bubmnunoreka
IOK
https://m.edsoo.r
u/7f417e18

OgnaneBaTh NEPBUYHBIMY MPEACTABICHUSAMHU 00 OOIIEH TeOpHH
ioniaau (Mepsl), GopMyIHpPOBaTh CBOMCTBA MIIOIIA U, BEISICHATh
WX HATJBSITHBIA CMBICIT. BBIBOAUTE GOpMYIIBI TLTOMIA TN
napajuieJiorpaMMa, TpeyrojibHHUKa, TPAMCIUU 13 (POPMYJIIBI
IUIOMIAIN IPSMOYTOJIbHIKA (KBazxparta). BeiBoauTh hopMyIisl
IIONIAIN BBITYKJIOTO YE€THIPEXYTOJILHUKA Yepe3 JUArOHAIH U YTOJ
Mexay HuMu. Haxonuts miomaau Guryp, n300pakEHHBIX Ha
KJIETYaTOH OyMmare, HCIIOIB30BaTh pa3oruenne GUrypsl Ha 9acTh 1
JocTparBaHue. Pa3oupaTh MpUMephl UCIIOIh30BAHHMS
BCIIOMOTATENbHOM TUIOINAIN ISl PEIICHUS TEOMETPUICCKUX 33/1a4.
HaxonuThb miomaan nogo0HsIx Guryp. Beraucsats miomanm
Pa3NUYHBIX MHOTOYTOJBHBIX (uryp. Pemars 3an1aun Ha Tuiomans ¢
MPAKTUICCKUAM COJICPIKAHHEM

HoxkaspiBate Teopemy Iludaropa, ncnosnap3oBath €€ B IPaKTUIECKUX
BBIUUCIECHUAX. POPMYITUPOBATH OMpECTICHNUS
TPUTOHOMETPUUECKUX QYHKIUM OCTPOTO yIiia, IPOBEPSTh UX
KOPPEKTHOCTh. BBIBOOUTH TPUrOHOMETPUYECKHE COOTHOIIECHUS B
MPSIMOYTOJILHOM TpeyroybHuKe. VccienoBarb COOTHOIICHUS
MEXy CTOPOHaMH B IIPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX C YITIAMH B
45° 1 45°; 30° u 60°. Mcrionb3oBath (GOpMYIIbI IPUBEACHUS U
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO ISl HAXOXKICHHUS
COOTHOILIECHUH MEXILy TPUTOHOMETPHUUECKUMHU (HYHKLIUSIMU
Pa3MUYHBIX OCTPBIX YIII0B. [[pUMEHSTH OTy4YeHHbIE 3HAHUS H
YMEHHUS IIPH PELICHNUH NPAKTUYECKUX 3a1a4. 3HAKOMHUTBCS C
HUCTOPUEN pa3BUTUS T€OMETPUU

®opMyaMpoBaTh OCHOBHBIE ONPEAETICHMS], CBA3aHHBIE C YIJIAMHU B
Kpyre (BIMCAaHHBINA yToJl, IEHTPaIbHBIN yromn). Haxonnts
BIIMCAHHBIE YIJIbl, ONUPAOLIUECS HA OJHY IyTY, BBIYUCISATD YIJIBL C
IIOMOILBIO TEOPEMBI O BIIMCAHHBIX yIilaX, TEOPEMbI O BIIUCAHHOM
YeTBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIbHOM yriie. MccnenoBars,
B TOM YHCJIE C TOMOLIbIO HU(PPOBBIX PECYPCOB, BIIMCAHHBIC U
ONMCAaHHBIEC YETHIPEXYTONBHUKH, BEIBOJIUTD UX CBOMCTBA U
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Opr)KHOCTI/I. MIPpU3HAKH. Hcnonbp30BaTh STH CBOICTBA U OPpU3HAKU IIPpU pCIICHUA
Kacanue 3a1a4
OKpY>XKHOCTEH
BI/I6J]I/IOTeKa Pemratn 3aJauy Ha IMOBTOPCHUC, UIITTIOCTPUPYIOIIUC CBA3U MCIKIAY
[ToBTOpEHUE, 4 I[HOK Pa3IMYHBIMU YaCTSAIMU Kypca
0000111eHNE 3HAHUNA https://m.edsoo.r
u/7f417¢18
OBIIEE KOJIMYECTBO 68
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9 KJIACC

JIeKTPOHHBI Buasbl gesiteibHOCTH. XapaKTePUCTHKA BUI0B
KoimuecTBo
Ne HaumeHoBaHue pa3jiesioB u e (mudpoBbie)  AEATEILHOCTH.
4acoB
n/n TeM MPOrpaMMBbl oOpa3oBareJib
HbIE pecypchbl
DopMyIHPOBATh OMPEACTICHIS TPUTOHOMETPUIECKIX (DYHKITHN
TYIBIX U IPSMBIX YIIIOB. BEIBOOUTE T€OpeMy KOCHHYCOB U TEOpEMY
Bubimorexa CHHYCOB (C paauyCcOM ONMCAHHOHN OKPYXHOCTH). BEIBOTUTH
Tpuronomerpus. Teopembl 110K (hopMyITBI TSI BRIYHUCIICHHS TUTOIIAJIEH ¢ MCTIONh30BAHUEM TEOPEM
1 KOCHUHYCOB U CUHYCOB. 16 httos://m.ed TpUrOHOMETpHUH ((PopMyJia MIOMIATN TPEYTroJIbHIKA Yepe3 ABe
pS://mM.edsoo0.
Permmenue TPEYroJIbHUKOB ru/7fA1al2c CTOPOHBI U YT'OJI MEXIY HUMH, (popMyna mIomaau
D YeThIPEXYTOIbHUKA YePe3 ero TUaroHaIN M Yol MEXy HAMH).
Pemats Tpeyronpauky. Pemate npakTrdecke 3a1a4m, CBOISAIIHECS
K HaXOXJICHUIO PA3IMIHBIX DIIEMEHTOB TPEYTOJIBHUK
OcBauBaTh MoOHATHE MTpeoOpazoBaHus moxoous. ccienorars
OTHOIICHUE TMHEHHBIX DIIEMEHTOB (DPUTYP TIPH MPeoOpa30BaHUH
bubnuorexa noo6us. HaxonuTes mpuMepsl moAo0usi B OKpYKaroIien
[IpeobpazoBanue mompoowus. A A PHMEPRLTION pyaom
10 HOK JEHCTBUTEIHHOCTH. BEIBOUTH METPHUYECKIE COOTHOLICHUS] MEXTY
2 Metpudeckne COOTHOIIICHUS B
https://m.edsoo. OTpPE3KaMHU XOpJI, CEKYIIUX U KacaTEIbHBIX C UCIIOJIb30BaHUEM
OKPYKHOCTH
ru/7f4l1al2c BIIMCAHHBIX YTIIOB U MOIOOHBIX TPEYTOJbHUKOB. Permare
reOMEeTPUUYECKHUE 3a/1a4H U 337]a4i U3 peabHOM KU3HU C
HCTIONIb30BAaHUEM IT0I00HBIX TPEYTOJILHUKOB
Hcnons30BaTh BEKTOPHI Kak HAIIPaBIEHHBIE OTPE3KH, UCCIIEIOBATh
reoMeTpuueckuil (nepeMerienre) u (Gu3nIecKuil (CHira) CMBICITBI
bubnmnoreka BEKTOPOB. 3HATH OIPEIENEHUSI CYMMBI U Pa3HOCTH BEKTOPOB,
OK MHOEHHS BEKTOPa Ha YKCIIO, UCCIIEA0BATh T€OMETPUIECKUN U
3 Bekropsr 12 1 y . P ’ N P
https;//m,edsoo_ (1)H3quc1<1/m CMBICITBI 3TUX Oonepanuil. Pemars reomeTpuueckue
ru/7f41al2c 3aJa4y C UCIIOJIb30BaHNEM BEKTOPOB. PackiiabiBaTh BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BCKTOPAM. Hcnonbs3oBath CKaJIAPHOC
MIPONU3BEACHNE BEKTOPOB, BEIBOAUTE €0 OCHOBHBIC CBOICTBA.
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Breraucaars CYMMY, pa3HOCTb U CKaJIAPpHOC NPOU3BCACHNEC BEKTOPOB
B KOOpJMHATax. HpI/IMeHSITI) CKaJIIPpHOC MPOU3BEACHUC IJIA
HaXOXACHU JJIUH U YTJIO

OcBauBaTh MOHATHE MPSIMOYTOIBFHONW CUCTEMBI KOOPIUHAT,
JICKapPTOBBIX KOOPIWHAT TOUKH. BEIBOJUTH YpaBHEHHUE MPSAMOH U
OKPY>KHOCTH. BBIIEISATH MOMHBINA KBaApAT I HAXOXKISHIS [IEHTpa
U paauyca OKpYKHOCTH 110 e€ ypaBHEHHU0. Pemiats 3a1auu Ha

bubnuoreka HAaXO0XJEHUE TOYEK MEPECEUEHUS] NPSIMBbIX U OKPYXHOCTEN C
JlekapTOBBI KOOpIMHATHI HA HOK MIOMOILBIO METOJA KoopAuHAT. Mcronbs30BaTh CBOMCTBA YIJIOBOIO
IUIOCKOCTH https://m.edsoo. ko0d(duItHeHTa MPSIMOit pK pEIIeHUH 3a1a4, T ONPEACICHHUS
ru/7f41al2c PacIIoJIOKEHU npﬂMoﬁ. HpI/IMeHSITB KOOPAWHATEI IIPU PENICHUHN
FEOMETPUYECKUX U MPAKTUYECKUX 3a]a4, ISl IOCTPOCHUS
MaTeMaTHYSCKUX MOJICNICH peabHbBIX 3a/1a4 («METOJT KOOPJAUHATY).
[Tomb30BaThCs ISt TOCTPOSHUS U MCCIIEAOBaHUH TU(QPOBBIMHU
pecypcamu. 3HAKOMUTBCS C UICTOPUEH pa3BUTHUS T€OMETPHUU
DopMyJIUPOBATH OINPEAEIEHUE MTPABUIBHBIX MHOTOYTOJIbHUKOB,
HaXOJIUTh WX 3JeMEHTHI. [1071630BaThCS MOHATUEM JIJTUHBI
OKPY>KHOCTH, BBEAEHHBIM C TIOMOUIBIO MTPaBUIBHBIX
[IpaBunbHbBIE bubnuorexa MHOT'OYTOJIbHUKOB, ONPEAENIATh YUCIO T, JJIMHY AYTH U PaAUaHHYIO
MHOTOYTOJbHUKHU. [[mrHa HOK mepy yria. IIpoBoguTe nepexon oT paJuaHHOM MephI yria K
OKPY>KHOCTH U ILJIOLIAAb https://m.edsoo. rpaaycHOM 1 HaoObopoT. OnpenensaTh mionaab Kpyra. BeIBOIUTH
Kpyra. Beruucienue miomaaei ru/7f4lal2c (hopMyIibl (B TpajlyCHOM U paJiMaHHON Mepe) JJIsl JITHH JyT,
IJIOMIa/Iel CEKTOPOB U CETMEHTOB. Brrauciiate tuomann guryp,
BKJTFOYAOIIINX AJIEMEHTHI OKPY>KHOCTHU (Kpyra). HaxoauTe romaan
B 33/1a4ax peajbHOM KU3HU
Paz0upatrp nmpuMepsl, WILTFOCTPUPYIOIINE TTOHATHS ABIKESHUSI.
BubmoTeKa DopMyIUpPOBATH ONPEJEIEHUS MTapaIeIbHOTO IEpEH0Cca, TOBOPOTa
U 0CEBOM cuMMeETpUHU. BBIBOIUTH UX CBOMCTBA, HAXOIUTh
JIBH>KEHMS IIJIOCKOCTH HOK HETOABMXHBIE TOUKU. HaxoIuTh HEHTPHI U OCU CUMMETPHUI
hitps://m.edsoo. npocredmx ¢puryp. [IpuMeHsITh NapauieIbHbIH IEPEHOC H
ru/7f4lal2c

CUMMCETPHIO IIPpU PEHICHUH I'€OMCTPUICCKUX 3a/1a1 (pa36HpaTL
HpI/IMepLI). Hcnons3oBath JJId TOCTPOCHUA U I/ICCJ'ICI[OBaHI/Iﬁ
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M(pPOBBIE PECYPCHI

OnepupoBath NOHATUSAMU: QUTypa, TOUKA, IPSIMAst, yToJl,
MHOTOYTOJIbHUK, PABHOOCIPCHHBIN 1 PABHOCTOPOHHUI
TPEyroJbHHUKH, TIPSMOYTOJIBHBIA TPEYTOJIbHUK, METHAHA,
OMCCeKTpHUCa U BBICOTA TPEYTOJILHUKA, TTApaJlIeIorpaMM, poMo,
MPSIMOYTOJIEHUK, KBAJIPAT, TPAIEIHs; OKPYKHOCTh, KacaTelnbHas;
PaBEHCTBO U MOA00Ke (PUTYDP, TPEYTOIBHUKOB; MApaICIBHOCTh H
MIEPICHIUKYISIPHOCTD MPSMBIX, YTOJI MEXKTY MPSIMBIMU, CHMMETPUS

bubnuoreka N
OTHOCUTCIBbHO TOYKU U Hp?[MOI/I; JJINHA, paCCTOHHI/IC, BCJIMYHUHA
[ToBTOpeHME, 0000MIIECHNE, LIOK
o 7 yria, IWionaas, nepumerp. Mcnonb30BaTh GOPMYyIIBL: IEpUMETPA U
cucTeMaTH3alus 3HaHUH https://m.edsoo.
/7f41 12 IIomaan MHOFOYTOJ'ILHI/IKOB, JUINHBI Opr)KHOCTI/I U IU10IIaan
ru al2c R
— Kpyra, 00béMa psMOYTOJIBHOTO Tapauenenumnena. OnepupoBaTh
IIOHATUSIMMU. HpHMoyFOHBHaﬂ CHUCTECMa KOOpI[I/IHaT, BeKTOp;
HCIIOJB30BATh 3TU ITOHATUA OJIA HpeZ[CTaBJ'ICHI/IH JOAHHBIX U peHICHI/IH
3ajga4d, B TOM 4HUCJIC U3 ,Z[pyI‘I/IX y‘-Ie6HbIX Hpe,ﬂMeTOB. PeHIaTB 3aJa4yu
Ha MMOBTOPEHUE OCHOBHBIX MOHATUH, WITIOCTPALUIO CBA3EH MEX Y
Pa3TUYHBIMH YacTAMH Kypca. BeiOupaTs MeTo Ui pemeHus
3agaun. PemaTte 3a1aun U3 MOBCEIHEBHON KU3HU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiier C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

YMK no npeamety

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa IIOK






